Testosterone (nmol/l) In one prospective study,' however, ultrasound examination of the ovaries, uterus, and pelvic veins did not show a higher prevalence of morphological abnormalities in severely constipated women compared with a healthy control group. The normal appearance of the reproductive system, however, does not exclude an abnormality of sex hormones. Two previous studies have raised the possibility of a hormonal disturbance in severely constipated women.67 In one,6 the concentration of serum prolactin was high in a group of constipated women, while in the other7 the serum prolactin value was normal but there was an increased prevalence of galactorrhoea. This study was designed to investigate in detail whether women with severe idiopathic constipation have an abnormality affecting their sex hormones.
Abstract
Patients with severe idiopathic constipation are almost exclusively women of reproductive age. To investigate the possibility of a sex hormone abnormality in this condition, we have compared a range of sex hormones during the follicular and luteal phases of the menstrual cycle in 23 healthy women (mean age 33 years) with those in 26 patients with severe idiopathic constipation (mean age 32 years, spontaneous bowel frequency less than one per week). In the patients there was a reduction in the follicular phase of progesterone (4.5 v 4 nmol/l, p=0006, median value, controls v patients), 17 hydroxyprogesterone (9-7 v 5-8 nmol/l, p=0-01), cortisol (387 v 245 nmolll, p=0O008), testosterone (2.3 v 1-8 nmol/l, p<O-OOl), androstenedione (10.3 v 8-4 nmol/l, p=0-02), and dehydroepiandrosterone sulphate (5-1 v 3-0 iimoi/l, p=003). In Progesterone (nmol/l) 
Subjects and methods

SUBJECTS
Twenty six patients (mean age 32 years, range 14-43) with severe idiopathic constipation were studied. All had a spontaneous stated bowel frequency of less than once per week (range 1-4 weeks). Slow intestinal transit was confirmed using the radio-opaque marker method described by Hinton et al. 8 No patient had episodic diarrhoea suggestive of the irritable bowel syndrome, and secondary causes of constipation had been excluded in all. All patients had a colon of normal diameter on barium enema. No patient was taking the oral contraceptive or other oral medications, although some were using selfadministered phosphate enemas or bisacodyl suppositories. Sixteen were studied in both phases of the menstrual cycle, a further nine were studied in the follicular phase alone, and one in the luteal phase alone. All except two patients experienced regular menstrual cycles.
Twenty three healthy women (mean age 33 years, range 22-47) were studied as control subjects. All the control subjects had a bowel frequency ranging from 0-5-3 0 per day. None were taking any medication and none was on the oral contraceptive. Twenty were studied during both phases of the menstrual cycle, a further two subjects were studied only in the follicular phase, and a further one subject was studied only in the luteal phase. All the control subjects experienced regular menstrual cycles. All subjects gave informed consent to participate in the study, which was approved by the Ethical Committee of the City and Hackney Health Authority in December 1986.
METHODS
All days in the menstrual cycle were counted from the first day of menstrual bleeding (day 1). Subjects were randomly allocated to begin the study in the first or second half of the menstrual cycle. Follicular phase blood samples were taken on day 5, and luteal phase samples were taken on days 19, 21, and 23 to be certain of documenting the adequacy of the luteal serum progesterone rise.
Samples of venous blood were taken from all subjects between 8 am and 10 am, with the subject fasted from the previous evening. Blood samples were allowed to stand till clotted, then they were centrifuged and the serum stored at -20°C. For each hormone assayed, the control and patient samples were run as a single batch.
Oestradiol, progesterone, 17 hydroxyprogesterone, cortisol, testosterone, androstenedione, 900' 800-700.
-a -600. and dehydroepiandrosterone sulphate were measured by radioimmunoassay as previously published from our laboratory."'3 Sex hormone binding globulin was measured by a competitive protein binding technique using a tritiated label.'4 Luteinising hormone and follicle stimulating hormone were measured by radioimmunoassay using rabbit antisera. Prolactin was measured by radioimmunoassay using a second antibody polyethylene glycol assisted separation procedure.
STATISTICAL ANALYSIS
For each hormone the serum concentrations for control and patient groups were compared using the Mann-Whitney U test. A p value of less than 0 05 was taken to represent a significant difference between the control and patient groups. A comparison was made for each hormone for both the follicular and luteal phases. To obtain a representative value for each subject for the luteal phase the mean of the 3 luteal samples was calculated for each hormone.
Results
In both phases of the menstrual cycle there was a significantly decreased concentration of many of the steroid hormones in the patients compared with the control subjects ( p<0-015 10 . between the data of the controls and patients, for many hormones the patients' values were at the lower end of the spectrum. Two of 23 control subjects and two of 17 patients had a luteal phase which was likely to be anovulatory (no rise in serum progesterone and a luteal progesterone concentration <20 nmol/l. 9 In both phases of the menstrual cycle there was no significant difference between the control subjects' and patients' concentrations of sex hormone binding globulin, prolactin, luteinising hormone, and follicle stimulating hormone.
Discussion
This study has excluded a gross disturbance of sex hormones in women with severe constipation. It has shown, however, a significantly lower serum concentration of many of the adrenal, and to a lesser extent ovarian, steroid hormones in women with severe idiopathic constipation compared with a group of healthy age matched subjects. Although many of the hormone concentrations were decreased when the group of constipated women were considered as a whole, individual patients' hormone concentrations generally fell within the normal range. This may explain the lack of compensatory increase in luteinising hormone or follicle stimulating hormone.
The normal concentration of sex hormone binding globulin suggests that the lower concentration of steroid hormones was not related to a low serum concentration of transport proteins or a dilutional factor.
In an earlier study,6 women with severe consti- pation were found to have a higher mean serum prolactin concentration than healthy control subjects or women with the irritable bowel syndrome, but in another study7 as well as in the current study prolactin values were not raised. A low serum oestradiol concentration in severely constipated women has been noted previously.6
The abnormalities found in this study were in hormones of adrenal and ovarian origin. Cortisol is produced exclusively by the adrenal cortex. The androgens -testosterone, androstenedione, and dehydroepiandrosterone -are produced largely by the adrenal cortex and to a limited extent by the ovaries." In women they have an anabolic role. Of these substances, testosterone has the most androgenic activity.'6 Most of the oestradiol production in premenopausal women occurs in the ovaries.'7 Progesterone was found to be decreased in concentration only during the follicular phase; this hormone is produced predominantly by the adrenal glands during the follicular phase, but during the luteal phase is mainly ovarian in origin.
The reduced concentration of these hormones suggests that their production may be decreased or their elimination increased. This could occur by several mechanisms. The steroid hormones are hydrophobic; their catabolism inactivates the active hormone while rendering it more hydrophilic. Most The biliary steroid conjugates undergo hydrolysis in the distal ileum and colon by enteric bacteria and possibly by the intestinal mucosa, and are then largely reabsorbed in the unconjugated form, although some reconjugation may occur in the mucosal cells during absorption. Some of the hydrolysed substances are excreted in the faeces as free steroids. Twenty five to 30% of the secreted oestradiol seems to be excreted in the faeces. 19 It is possible that in severe constipation there is an alteration in the enterohepatic circulation which affects the circulating concentrations of the steroid hormones. The small intestinal transit time tends to be longer in patients with severe constipation, although the difference is not great.20 In patients with 'slow transit constipation,' however, the frequency of bowel movements may be as low as once every three or four weeks. '4 Colonic transit is therefore greatly prolonged, with stasis of luminal contents. Although this could provide a greater opportunity for deconjugation of lumenal steroids, with increased absorption, the reverse may be true with the stationary caecal contents limiting their exposure to the colonic mucosa. Alternatively, faecal stasis may change the nature or composition of colonic bacteria, perhaps rendering them less capable of bile salt deconjugation. There is no available information about the change in colonic bacteria which occurs in patients with slow colonic transit, but drug induced prolongation of the transit time in healthy subjects does cause a decrease in the faecal bacterial mass. with severe idiopathic constipation. 
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